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Abstract 
A Strategic Trade Atlas was developed to promote understanding of global trade flows of strategic 
goods, i.e., goods of militarily strategic value, including dual-use goods which can contribute to 
development of weapons of mass destruction. This atlas provides macroscopic graphical 
representations of global trade flows classified under Harmonized System (HS) codes associated 
(by the World Customs Organization) with strategic commodities. The profiles provide readily 
understandable representations of each country’s main imports and exports classified under these 
HS codes, based on data originally reported to and made publicly available by the United Nations 
Statistical Division. This and other high quality, statistically relevant data sources exist, but are 
largely untapped resources for strategic trade control purposes. Efforts to promote and facilitate 
use of trade data should enhance the effectiveness and efficiency of strategic trade control efforts. 
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1. Introduction 
Use of trade data can enhance the effectiveness and efficiency of strategic trade control efforts 
[1]. By understanding the national and global trade in strategic commodities, officials can better 
focus their trade control efforts, select companies for outreach and audit, target transactions for 
analysis, verification, and inspection, and assess potential economic impacts of trade control 
policies. Despite these benefits, many officials charged with trade control responsibilities are 
unaware of the availability of trade databases [2] or unable to efficiently make use of them.  
Member States of the World Customs Organization (WCO) identified this challenge during the 
preparatory phase for the first global operation to target strategic trade (Operation Cosmo) 
conducted in 2014. To help address this challenge, the authors produced an initial Strategic Trade 
Atlas1 to provide summary visualizations of each country’s strategic import and export trade flows 
and their principal trading partners for such flows. This document is a refinement of that Atlas, 
with improved visualizations and data. 
The Atlas offers graphical profiles of global trade classified under Harmonized System (HS) [3] 
codes associated with strategic commodities by the WCO Strategic Trade Control Enforcement 
Implementation Guide [4]. While these HS codes are understood to also encompass many non-
strategic items, they nevertheless provide a good macroscopic view of potentially strategic trade 
flows. 
 
2. Raw trade data 
Open source databases on international trade [2] originate from goods declarations made by 
importers and exporters to Customs authorities. A trade flow is generally reported independently 
from two sides, the importer and the exporter. The data are collected and processed by national 
statistical offices, then shared
2
 in global databases making the world trade measurable and 
amenable to analysis. Examples of trade databases are the United Nations (UN) Commodity Trade 
Statistics Database (UN COMTRADE) [5] and BACI [6][7]. 
A trade data record includes standard dimensions and measures such as: 
 the data reporting country; 
 the country partner in trade; 
 the commodity traded, e.g. described in the HS nomenclature, generally at 6-digit level; 
 the trade flow, as import or export, re-import or re-export; 
 the time period of when the trade has taken place, specified at yearly or monthly level; 
 trade is aggregated along the above dimensions and measured by value (e.g., in US 
Dollars) and quantity (e.g., in kg). 
Trade data in commodities of interest can be accessed either by queries on the data provider web 
site or by downloading batches of data records. 
Data underlying the Strategic Trade Atlas are derived from the BACI data set [6][7], a statistical 
elaboration of UN COMTRADE data [5] that takes into account asymmetries in import and export 
trade valuation and reliability of country reporting based on comparisons of reported imports and 
exports.  
                                               
1 The initial Strategic Trade Atlas was distributed as a working draft document only to participants 
to the COSMO operation. 
2 In respect of national provisions on data confidentiality. 
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3. Strategic commodities 
The world statistics of trade in all goods is described in terms of the Harmonized System [3], the 
commodity classification system designed and maintained by the WCO. The HS is the reference 
taxonomy of commodities adopted by States adhering to the Harmonized System Convention, but 
also by trade associations and statistical offices in the majority of world countries. It is based on 
about 5,000 commodity groups organized within 22 Sections in a hierarchy made up of Chapters, 
Headings, and Subheadings.  
Each level in the hierarchy is identified by an HS code and a description. Codes are 2-digit for 
Chapters, 4-digit for Headings, and 6-digit for Subheadings, as illustrated in Table 1. 
HS CODE HS DESCRIPTION 
SECTION V MINERAL PRODUCTS 
CHAPTER 26 ORES, SLAG AND ASH 
HEADING 2612 Uranium or thorium ores and concentrates 
SUBHEADING 2612.10 Uranium ores and concentrates 
Table 1 – Examples of HS codes and their descriptions. 
 
As part of the Strategic Trade Control Enforcement project, the WCO identified HS Headings and 
Subheadings related to strategic commodities [4]. The Strategic Trade Atlas prepared for the WCO 
and its Member States built on that list of strategic commodities, shown in Table 2. Commodities 
include chemicals and radioactive materials, micro-organisms, toxins, explosives, non-metallic 
materials, metals, production machinery, electrical equipment, and specialised systems and 
equipment. 
For these HS codes, BACI data was downloaded for the period 2011-2013 and the 228 countries 
available (Figure 1). There is wide variation in the quantity of data for import and export across 
these countries with some countries having tens of thousands of records while some others fewer 
than 100 (for country details, see Table 3, Table 4, Table 5). The reader must determine for 
themselves what significance to attach to these limited data. 
The data was then organized in a database and enriched by other meta-data, including the HS 
hierarchical structure (HS2/HS4/HS6 codes), ISO country codes [8] to reference and locate 
countries on maps, and a country geographical organisation by world regions [9] (Figure 2). Total 
trade data by reporting countries in all commodities was also downloaded to provide a comparison 
term to the countries’ strategic trade. 
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Table 2 – Harmonized System codes associated with strategic commodities. 
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Figure 1 – Number of import-export records by country (Map). 
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Table 3 – Number of import-export records by country (List, part 1). 
  
6 
 
  
Table 4 – Number of import-export records by country (List, part 2). 
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Table 5 – Number of import-export records by country (List, part 3). 
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Figure 2 – World regions by the geonomenclature used. 
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4. Strategic trade profiles 
The strategic trade profiles included in the atlas can provide insight into the nature of global 
commodity trade flows involving HS codes associated with strategic goods. They offer a high-level 
summary of the main strategic commodity types flowing into and out of each country, the primary 
origins of such imports, and the primary export destinations for these types of goods. Customs 
officers working in any particular country can use these profiles to develop a better understanding 
of the trade flows which might provide cover for illicit trade in strategic commodities.  
 
Specifically, a strategic trade profile features the following information (Figure 3): 
A. Country name (Text) – Name of selected country (in this example anonymised to Country 
Name).  
B. (Text) – Source of raw trade data (BACI), period covered (2011-2013), and number of 
database records included in the view for the selected country. 
C. World rank (Heat map) – The country’s world ranking for import and export value in strategic 
commodities.  
D. Balance (Heat map) – The country’s import-export balance by value in strategic commodities 
(expressed as percentage). 
E. % All trade (Heat map) – The country’s import-export value in strategic commodities 
expressed as fraction to the country’s all commodity trade. 
F. Select country (Menu and map) – Selection of country, display of its geographical position. 
See Table 3, Table 4, Table 5 for the complete list of available countries. 
G. Balance by HS Chapters (Heat map) – The country’s import-export value in strategic 
commodities organized by the relevant HS Chapters (HS2). 
H. Import/Export distribution by top HS Headings (Bar charts) – The country’s import-
export value in strategic commodities organized by most traded HS Headings (HS4). Bars are 
sliced by colors reflecting the partner’s world sub-region of origin. World regions are defined 
[9] and colored-coded as in Figure 2. In the bars, main partners in trade are labelled by ISO2 
country codes [8]. To be noted: in this chart, import and export values (bars) are scaled 
independently from one another. For a relative representation of import and export, see points 
D. and G. in the profile. 
I. Top import from, Top export to (List) – The country’s top partners in trade by value, for 
import and for export in strategic commodities. 
J. Import/Export distribution by partners (Maps with bubbles) – The country’s import-export 
partners by value in strategic commodities. Bubbles are colored reflecting the partner’s world 
region of origin. To be noted: in this chart, import and export values (bubbles) are scaled 
independently from one another. For a relative representation of import and export, see points 
D. and G. in the profile. 
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Figure 3 – Strategic trade profile. Red markings refer to explanatory notes in the main text. 
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5. Conclusions 
This Strategic Trade Atlas represents a novel application of international trade data analysis 
intended to support Customs officials tasked with enforcing strategic trade controls. The strategic 
trade profiles can provide insight into the nature of global commodity trade flows involving HS 
codes associated with strategic goods, specifically by showing the main strategic commodity types 
flowing into and out of each country, as well as the primary import and export trading partners for 
such goods. This insight can inform the risk management [10][11] approach employed by 
Customs to allocate enforcement and compliance efforts.   
The data visualization approach facilitates rapid sense making, pattern recognition, and anomaly 
detection over large data sets [12]. At a glance, the user of the Strategic Trade Atlas can 
understand a country’s principal strategic export and import product categories and principal 
trading partners for those products. In addition, profiles of their export partners’ trade flows can 
provide insight into potential re-exports and ultimate destinations for strategic goods. Further, 
while some export destinations may represent small shares of a country’s exports, that trade may 
comprise a significant share of the partner’s imports, revealing some trade relationships that may 
be unexpectedly significant.  
Beyond its immediate utility, the Strategic Trade Atlas illustrates the availability of open source 
trade databases and their potential to support trade policy development and implementation. The 
publicly available UN COMTRADE database [5] provides billions of records from over 200 reporting 
countries, representing up to 99 percent of world merchandise trade, with about 300 million 
records added per year. The BACI dataset [6][7] refines that data, taking into account 
asymmetries in import and export trade valuation and reconciling mirrored reporting of trade 
flows.  
The authors anticipate further developing the Strategic Trade Atlas concept in two ways: 
commodity-based views and interactivity. 
While the country-based views included in this version illustrate trade in all HS codes related to 
strategic goods for a given country, commodity-based views would enable the analyst to 
understand global trade patterns for individual HS codes, as shown in Figure 4 for uranium trade.  
 
Figure 4 – Main trade flows of uranium by value in 2013. 
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An interactive data visualization tool would improve upon the static snapshots included in this 
version by enabling the analyst to manipulate the display, refine the data filters, follow links, and 
generally explore the data. An example is provided in Figure 5 where a filter is set at a click to 
retain in the profile trade data related to HS Chapter 28 only. As a result (comparing with Figure 
3), the trade balance, the import/export distributions by top HS Headings, the top partner lists and 
partner distributions by import and export, they are now referred to HS Chapter 28. 
 
 
  
Figure 5 – Interactive filtering of the profile. 
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Annex: Strategic trade profiles – Country-based views 
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Figure 6 – Afghanistan. 
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Figure 7 – Albania. 
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Figure 8 – Algeria. 
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Figure 9 – American Samoa. 
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Figure 10 – Andorra. 
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Figure 11 – Angola. 
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Figure 12 – Anguilla. 
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Figure 13 – Antarctica. 
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Figure 14 – Antigua and Barbuda. 
  
24 
 
  
Figure 15 – Argentina. 
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Figure 16 – Armenia. 
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Figure 17 – Aruba. 
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Figure 18 – Australia. 
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Figure 19 – Austria. 
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Figure 20 – Azerbaijan. 
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Figure 21 – Bahamas. 
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Figure 22 – Bahrain. 
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Figure 23 – Bangladesh. 
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Figure 24 – Barbados. 
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Figure 25 – Belarus. 
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Figure 26 – Belgium-Luxembourg. 
  
36 
 
  
Figure 27 – Belize. 
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Figure 28 – Benin. 
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Figure 29 – Bermuda. 
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Figure 30 – Bhutan. 
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Figure 31 – Bolivia. 
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Figure 32 – Bonaire. 
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Figure 33 – Bosnia Herzegovina. 
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Figure 34 – Bouvet Island. 
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Figure 35 – Br. Indian Ocean Terr. 
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Figure 36 – Br. Virgin Isds. 
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Figure 37 – Brazil. 
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Figure 38 – Brunei Darussalam. 
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Figure 39 – Bulgaria. 
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Figure 40 – Burkina Faso. 
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Figure 41 – Burundi. 
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Figure 42 – Cambodia. 
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Figure 43 – Cameroon. 
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Figure 44 – Canada. 
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Figure 45 – Cape Verde. 
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Figure 46 – Cayman Isds. 
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Figure 47 – Central African Rep. 
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Figure 48 – Chad. 
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Figure 49 – Chile. 
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Figure 50 – China. 
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Figure 51 – Christmas Isds. 
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Figure 52 – Cocos Isds. 
  
62 
 
  
Figure 53 – Colombia. 
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Figure 54 – Comoros. 
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Figure 55 – Congo. 
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Figure 56 – Cook Isds. 
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Figure 57 – Costa Rica. 
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Figure 58 – Cote d'Ivoire. 
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Figure 59 – Croatia. 
  
69 
 
  
Figure 60 – Cuba. 
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Figure 61 – Curacao. 
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Figure 62 – Cyprus. 
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Figure 63 – Czech Rep. 
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Figure 64 – Dem. People's Rep. of Korea. 
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Figure 65 – Dem. Rep. of the Congo. 
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Figure 66 – Denmark. 
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Figure 67 – Djibouti. 
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Figure 68 – Dominica. 
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Figure 69 – Dominican Rep.. 
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Figure 70 – Ecuador. 
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Figure 71 – Egypt. 
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Figure 72 – El Salvador. 
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Figure 73 – Equatorial Guinea. 
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Figure 74 – Eritrea. 
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Figure 75 – Estonia. 
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Figure 76 – Ethiopia. 
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Figure 77 – Falkland Isds (Malvinas). 
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Figure 78 – Fiji. 
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Figure 79 – Finland. 
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Figure 80 – Fmr Sudan. 
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Figure 81 – Fr. South Antarctic Terr. 
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Figure 82 – France. 
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Figure 83 – French Polynesia. 
  
93 
 
  
Figure 84 – FS Micronesia. 
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Figure 85 – Gabon. 
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Figure 86 – Gambia. 
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Figure 87 – Georgia. 
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Figure 88 – Germany. 
  
98 
 
  
Figure 89 – Ghana. 
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Figure 90 – Gibraltar. 
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Figure 91 – Greece. 
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Figure 92 – Greenland. 
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Figure 93 – Grenada. 
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Figure 94 – Guam. 
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Figure 95 – Guatemala. 
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Figure 96 – Guinea. 
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Figure 97 – Guinea-Bissau. 
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Figure 98 – Guyana. 
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Figure 99 – Haiti. 
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Figure 100 – Heard Island and McDonald Islands. 
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Figure 101 – Holy See (Vatican City State). 
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Figure 102 – Honduras. 
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Figure 103 – Hong Kong. 
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Figure 104 – Hungary. 
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Figure 105 – Iceland. 
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Figure 106 – India. 
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Figure 107 – Indonesia. 
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Figure 108 – Iran. 
  
118 
 
  
Figure 109 – Iraq. 
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Figure 112 – Italy. 
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Figure 114 – Japan. 
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Figure 115 – Jordan. 
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Figure 116 – Kazakhstan. 
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Figure 117 – Kenya. 
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Figure 119 – Kuwait. 
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Figure 120 – Kyrgyzstan. 
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Figure 121 – Lao People's Dem. Rep. 
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Figure 124 – Liberia. 
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Figure 126 – Lithuania. 
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Figure 127 – Macao. 
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Figure 128 – Madagascar. 
  
138 
 
  
Figure 129 – Malawi. 
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Figure 130 – Malaysia. 
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Figure 131 – Maldives. 
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Figure 132 – Mali. 
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Figure 133 – Malta. 
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Figure 134 – Marshall Isds. 
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Figure 135 – Mauritania. 
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Figure 136 – Mauritius. 
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Figure 137 – Mexico. 
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Figure 138 – Mongolia. 
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Figure 139 – Montenegro. 
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Figure 140 – Montserrat. 
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Figure 141 – Morocco. 
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Figure 142 – Mozambique. 
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Figure 143 – Myanmar. 
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Figure 144 – N. Mariana Isds. 
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Figure 145 – Nauru. 
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Figure 146 – Nepal. 
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Figure 147 – Netherlands. 
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Figure 149 – New Zealand. 
  
159 
 
  
Figure 150 – Nicaragua. 
  
160 
 
  
Figure 151 – Niger. 
  
161 
 
  
Figure 152 – Nigeria. 
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Figure 154 – Norfolk Isds. 
  
164 
 
  
Figure 155 – Norway. 
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Figure 156 – Occ. Palestinian Terr. 
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Figure 157 – Oman. 
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Figure 162 – Paraguay. 
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Figure 163 – Peru. 
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Figure 166 – Poland. 
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Figure 173 – Rwanda. 
  
183 
 
  
Figure 174 – Saint Helena. 
  
184 
 
  
Figure 175 – Saint Kitts and Nevis. 
  
185 
 
  
Figure 176 – Saint Lucia. 
  
186 
 
  
Figure 177 – Saint Maarten. 
  
187 
 
  
Figure 178 – Saint Pierre and Miquelon. 
  
188 
 
  
Figure 179 – Saint Vincent and the Grenadines. 
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Figure 180 – Samoa. 
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Figure 182 – Sao Tome and Principe. 
  
192 
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Figure 191 – So. African Customs Union. 
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Figure 193 – Somalia. 
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Figure 207 – Timor-Leste. 
  
217 
 
  
Figure 208 – Togo. 
  
218 
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Figure 217 – Uganda. 
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